Vascular C-reactive protein in the pathogenesis of coronary artery disease: role of vascular inflammation and oxidative stress.
Atherosclerosis is considered to be a chronic inflammatory disease. Vascular inflammation occurs in response to injury induced by various stimuli, such as oxidative stress, shear stress, infection, and so on. This concept is supported by the recent clinical findings that C-reactive protein (CRP) is an independent risk factor for coronary heart disease. CRP, which was originally identified as a protein that could precipitate the C-polysaccharide of pneumococcal cell walls, has been widely used as a clinical marker of the state of inflammation, since its production by hepatocytes increases during the acute phase of the inflammatory response. Recent investigations have provided two new concepts for the research field of CRP, namely, its extra-hepatic production and its potent biological activities such as the induction of adhesion molecules and chemokines. Recently, we demonstrated that smooth muscle cells and macrophages in coronary arteries expressed CRP protein and mRNA, as evaluated using coronary specimens of coronary artery disease (CAD) patients obtained by atherectomy. The expression of vascular CRP was closely associated with NAD(P)H oxidase, an important enzymatic origin of reactive oxygen species (ROS) in vessel walls. Furthermore, CRP directly up-regulated NAD(P)H oxidase p22(phox) and enhanced ROS generation in cultured coronary artery smooth muscle cells. Thus, vascular CRP is likely to be a direct participant in vascular inflammation and lesion formation via its potent biological effects. Since lysophosphatidylcholine, a major atherogenic lipid of oxidized LDL, was reported to activate vascular NAD(P)H oxidase, we speculate that there is a vicious circle consisting of vascular NAD(P)H oxidase, ROS and oxidized LDL. Since phagocytic NAD(P)H oxidase is at the first line of the host defense system, it is important to selectively suppress vascular NAD(P)H oxidase in the localized inflammatory lesions in therapeutic strategies for CAD. In this review, we will discuss the roles of vascular CRP and NAD(P)H oxidase in the pathogenesis of CAD from the viewpoint of oxidative stress.